A Gram-stain positive strain, M1 T , was isolated from the sediment of Maar Lake in Zhanjiang, Guangdong Province, China. The diagnostic cell-wall diamino acid was meso-diaminopimelic acid, and mycolic acids were not detected. The polar lipid profile of strain M1
The genus Brachybacterium belongs to the family Dermabacteraceae, class Actinobacteria, and was first proposed by Collins et al. (1988) . At the time of writing, the genus Brachybacterium comprises 14 recognized species, including those recently described: Brachybacterium saurashtrense (Gontia et al., 2011) and Brachybacterium squillarum (Park et al., 2011) .
During our investigation into the diversity of bacteria in Huguangyan Maar Lake sediment, strain M1
T was isolated from a Maar Lake sediment sample collected from Huguangyan in Zhanjiang, Guangdong province, China (110 u 179 E 21 u 99 N). Samples were pretreated with the Dispersion and Differential Centrifugation (DDC) technique (Hopkins et al., 1991) and inoculated on nutrient agar (NA) containing (per litre distilled water) 10.0 g peptone, 1.5 g yeast extract, 1.5 g beef extract, 5.0 g NaCl and 20 g agar, pH 7.2. These isolates were purified by repeated streaking of single colonies on NA plates or brain heart infusion (BD Difco) agar at 28 u C. The purified strain M1
T was preserved on NA or brain heart infusion (BD Difco) agar slants at 4 u C for short-term preservation and as glycerol suspensions (20 %, v/v) at 280 u C for long-term preservation (Wellington & Williams, 1977) .
Morphology was observed by light microscopy (80i; Nikon) and scanning electron microscopy (Hitachi; TM-3000) of cultures grown on NA agar at 28 u C for 2 days. The sample for scanning electron microscopy was prepared according to Hu et al. (2011) . Gram-staining was determined using 48 h cultures on NA. The motility of cells was tested by the hanging drop and semi-solid agar methods. The formation of spores was tested according to the procedure of Winter et al. (1987) . To determine optimal growth conditions for strain M1 T , cultures were grown in NA liquid medium at 4, 15, 20, 28, 37, 42 , and 45 u C and pH 4.0-12.0 (at one unit intervals, using the buffer system described by Xie et al. 2012). NaCl tolerance was determined in NA liquid medium modified to contain 0, 0.5, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 10.0, 13.0, 15.0, and 20 .0 % (w/v) NaCl for 2 days at 28 u C. Growth on NA under anaerobic conditions was checked in an anaerobic chamber filled with a mixture of gases (N 2 /H 2 /CO 2 ; 90 : 5:5 by vol.) for one week (Park et al., 2011) . Oxidase activity was determined by using 1 % (v/v) r-tetramethyl phenylenediamine as the substrate. Catalase activity was assessed by observing bubble production after 3 % (v/v) hydrogen peroxide was added to a sample of M1 T cells. Hydrolysis of Tween 20, 40, 60 and 80 was determined according to the methods of Holding & Collee (1971) . Aesculin hydrolysis was performed using procedures described by Lányí (1987) . Enzymic activity and acid production from various carbohydrates were determined using API 20E (bioMérieux). Sensitivity to antibiotics was examined after spreading cells on NA plates. The antibiotic discs contained the following: cefazalin (30 mg), carbenicillin (100 mg), streptomycin (100 mg), ampicillin (100 mg), rifampicin (50 mg), penicillin G (100 mg), kanamycin (30 mg), gentamicin (10 mg), novobiocin (30 mg), chloramphenicol (5 mg), erythromycin (15 mg), nalidixic acid (30 mg) and tetracycline (30 mg). The effect of antibiotics on cell growth was assessed after 3 days of incubation at 28 u C and susceptibility was scored using a method based on that of Chou et al. (2007) .
Biomass for molecular systematic and most of the chemotaxonomic studies was obtained after growing in NA at 28 u C for 2 days on a rotary shaker (220 r.p.m.). Cell-wall amino acid and whole-cell sugars were analysed by TLC according to the procedure of Lechevalier & Lechevalier (1980) . The N-acyl group of muramic acid in the peptidoglycan was determined by the method of Uchida & Aida (1977) . Mycolic acids were analysed using the method of Minnikin et al. (1975) . Polar lipids in cells were extracted and identified by the method of Minnikin et al. (1984) . Menaquinones were extracted according to Minnikin et al. (1984) and finally analysed by an established HPLC procedure (Wang et al., 2011) . The cellular fatty acids of strain M1
T and a reference strain were extracted from fresh cells, which were obtained from cultures under the same conditions as above, by the method of Sasser (1990) and the composition was determined by GC-MS performed on a GC instrument (7890A; Agilent) coupled with a mass selective detector (MS-5975C; Agilent) and an autosampler injector (7693-A; Agilent). A capillary column HP-5MS (5 % Phenyl Methyl Siloxane) with dimensions of 30 m6250 mm6 0.25 mm film thickness (19091N-133; Agilent) was used for the separation of fatty acid methyl esters. The initial temperature of 100 u C was maintained for 5 min, raised to 240 u C at the rate of 10 u C min
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. The sample volume injected was 1 ml and helium was used as a carrier gas at a flow rate of 0.8 ml min without split. The injector and detector temperatures were 230 u C and 250 u C, respectively. The MS was operated in the electron multiplier voltage (EMV) mode at 988 V in the scan range of 50-400 m/z. The NIST 08 MS Library was used as the database for comparison.
DNA for PCR was obtained using a FastPre-24 instrument (MP Biomedicals). PCR amplification and sequencing of the 16S rRNA gene were carried out as described by Nakajima et al. (1999) . The PCR products were blunt-end ligated to the plasmid vector pEGM-T (Promega), the ligation products transformed into competent Escherichia coli DH5alpha cells, and positive clones were sent to Shanghai South Gene Technology Co. Ltd for sequencing using T7 and Sp6 primers (Shanghai Sangon). The 16S rRNA gene sequence of strain M1
T was multiply aligned with selected sequences obtained from GenBank/EMBL/ DDBJ databases using CLUSTAL_X software (Thompson et al., 1997) . Alignment was manually verified and adjusted prior to the reconstruction of a phylogenetic tree. A phylogenetic tree was reconstructed by the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Kluge & Farris, 1969) and maximum-likelihood (Felsenstein, 1981) methods in MEGA 5 (Tamura et al., 2011) . The stability of the clades in the tree was estimated by bootstrap analysis (Felsenstein, 1985) . A distance matrix was generated using Kimura's twoparameter model (Kimura, 1980) . Micrococcus luteus CCUG 5858 T (AJ536198) was used as an outgroup. The values for sequence similarity among the closest 30 strains were determined using the EzBioCloud. (Kim et al., 2012) .
Genomic DNA was extracted as described by Pospiech & Neumann (1995) . The DNA G+C content of strain M1 T was determined using the HPLC method (Mesbah et al., 1989) . The level of DNA relatedness between strain M1 T and related strains was measured on nylon membranes using the method described by Wang et al. (2011) .
The almost complete 16S rRNA gene sequence of strain M1 T (1483 nt) was compared with sequences of representatives of the family Dermabacteraceae. Based on 16S rRNA gene sequence analysis, the phylogenetic position of the strain in the family Dermabacteraceae was supported by all of the tree-making algorithms and formed a distinct monophyletic clade adjacent to the members of the genus Brachybacterium with bootstrap support of 61 % (Fig. 1) . Although gene sequence similarity between strain M1
T and Devriesea agamarum LMG 24257 T showed a higher 16S rRNA gene sequence similarity (96.7 %), they did not form a phyletic clade.
The classification of strain M1
T to the genus Brachybacterium, was also supported by chemotaxonomic data. The peptidoglycan of strain M1
T contained meso-diaminopimelic acid, alanine, glycine, aspartic acid and glutamic acid, as observed in Brachybacterium muris DSM 15460 T and B. squillarum JCM 16464
T . Strain M1 T contained MK-7 (89.7 %) as the major component of the quinone system, as found for other species of the genus Brachybacterium (Chou et al., 2007; Gontia et al., 2011; Gvozdyak et al., 1992; Heyrman et al., 2002; Park et al., 2011; Schubert et al., 1996; Takeuchi et al., 1995) , while the genus Devriesea contained MK-8 (83.0 %) as the major component of the quinone system (Martel et al., 2008) . The polar lipid profile was composed of diphosphatidylglycerol, phosphatidylglycerol, unknown phospholipids and unknown glycolipids (Fig. S1 , available in the online Supplementary Material). Diphosphatidylglycerol was found to be the major polar lipid of strain M1
T and 11 recognized species of the genus Brachybacterium (Buczolits et al., 2003; Chou et al., 2007; Collins et al., 1988; Gontia et al., 2011; Gvozdyak et al., 1992; Heyrman et al., 2002; Park et al., 2011; Takeuchi et al., 1995) ; it was absent from D. agamarum LMG 24257 T (Martel et al., 2008) . The DNA G+C content of strain M1 T (71.0 mol%) was different from that of D. agamarum LMG 24257 T (61.0 %) (Martel et al., 2008) , but within the range (68.6-73.0 mol%) of the genus Brachybacterium (Takeuchi et al., 1995; Gontia et al., 2011) .
The 16S rRNA gene similarities between strain M1
T and the type strains of recognized species of the genus Brachybacterium ranged from 95.7 % (Brachybacteria tyrofermentans) to 98.1 % (Brachybacterium nesterenkovii). Despite the high 16S rRNA gene sequence similarities of strain M1
T to type strains of B. nesterenkovii (98.1 %), B. squillarum (97.6 %), Brachybacterium rhamnosum LMG (97.3 %) and Brachybacterium faecium (97.0 %), these species of the genus Brachybacterium and strain M1
T were not supported as close phylogenetic relatives by phylogenetic trees (Fig. 1) . It has been reported that representatives of species of the genus Brachybacterium with much higher 16S rRNA gene sequence similarities (98.2-99.2 %) all have DNA-DNA relatedness values well below the recommended 70 % cutoff point (Gontia et al., 2011; Park et al., 2011 T showed reassociation values of 34.0±3.9 %, 25.1± 5.2 %, 25.8±4.5 % and 31.1±5.8 %, respectively. The low level of DNA-DNA relatedness was significantly lower than the 70 % threshold for species delineation recommended by Wayne et al. (1987) . The isolate could also be distinguished from other described species of the genus Brachybacterium by a combination of its phenotypic properties (Tables 1 and  S1 ). It is evident from the genotypic and phenotypic data presented above that strain M1
T is distinguishable from previously described species of the genus Brachybacterium. It is, therefore, proposed that the strain be classified in the genus Brachybacterium as Brachybacterium huguangmaarense sp. nov.
Description of Brachybacterium huguangmaarense sp. nov.
Brachybacterium huguangmaarense (hu.guang.maar9en.se N.L. neut. adj. huguangmaarense of, or belonging to the Huguang Maar Lake).
Cells are Gram-strain-positive, small coccoid to ovoid, non-motile, 0.9-1.5 mm in diameter (Fig. S2.) . Cells occur singly, in pairs or agglomerates. Colonies on nutrient agar are circular, convex, smooth and vivid orange. Growth occurs between 18 and 40 u C (optimum 28-30 u C) and at pH 4-8 (optimum pH 7.0-8.0). Grows in 0-15 % NaCl (w/v). Catalase-positive and oxidase-negative. Cells are positive for b-galactosidase (ONPG hydrolysis), arginine dihydrolase, citrate utilization and acid production from mannitol and amygdalin, but negative for lysine decarboxylase, ornithine decarboxylase, H 2 S production, urease, tryptophan deaminase, indole production, acetoin production (Voges-Proskauer), gelatinase and acid production from D-glucose, inositol, D-sorbitol, sucrose, L-rhamnose, melibiose, L-arabinose. Resistant to nalidixic acid and tetracycline, but sensitive to cefazolin, carbenicillin, streptomycin, ampicillin, rifampicin, penicillin G, kanamycin, gentamicin, novobiocin, chloramphenicol, erythromycin. The diagnostic cell-wall diamino acid was meso-diaminopimelic acid, containing amino acids meso-diaminopimelic acid, alanine, glycine, aspartic acid and glutamic acid. Mycolic acids were not detected. The polar lipid profile was composed of diphosphatidylglycerol, phosphatidylglycerol, unknown phospholipids and unknown glycolipids. The predominant quinone was MK-7, with MK-6 as a minor component. The fatty acids were anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 18 : 0 .
The type strain, M1
T (5CCTCC AB 2012866 T 5 DSM 26370 T ), was isolated from a sediment sample from Huguangyan Maar Lake collected in Zhanjiang, Guangdong Province, China. The G+C content of the genomic DNA of the type strain was 71.0 mol%. 
